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Summary 
 
On June 10, 2011 the Aquarius/SAC-D mission was launched.  It is a joint effort between NASA and the 
Argentinian Space Agency, CONAE, and is the first mission with the primary goal of measuring salinity 
from space. 
 
It carries the Aquarius microwave radiometer., This instrument was built to be an order of magnitude 
more accurate than any previous earth science radiometer previously launched since accurately 
measuring salinity from space presents a major challenge.  
 
This document is a guide for understanding, reading and using the Aquarius data products.  
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1 Introduction 
This document is the Physical Oceanography Distributed Active Archive Center’s (PO.DAAC) Aquarius 
data user’s guide. 

1.1 Purpose 
The purpose of this document is to assist investigators of the Aquarius mission by providing a 
comprehensive description of the content and format of the Aquarius Level 2 swath and Level 3 mapped 
image data. 

1.2 Format information 
Level 1, 2 and 3 data are in HDF5 format.  Documentation for HDF5 can be found at 
http://www.hdfgroup.org/HDF5/. 
 
Level 2 data contains swaths for each of 3 beams of radiometer and scatterometer data plus all ancillary 
data used. 
 
Level 3 standard mapped images use the WGS (World Geodetic System) 84 coordinate  and have 1 
degree resolution.  
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2 Description of the Aquarius/SAC-D Mission 
Aquarius is a mission of original discovery and exploration.  Three decades of scientific and technical 
development have made it possible to accurately measure sea surface salinity (SSS) from 657 kilometers 
above Earth's surface. Aquarius' measurements of SSS will provide a new perspective on the ocean and 
its links to climate, greatly expanding upon extremely limited past measurements. The accuracy and 
quantity of the salinity data will enable scientists to study the salinity of the global oceans in a way not 
previously possible. 
 
Aquarius will completely survey the earth every 7 days, providing monthly averaged 150 km resolution 
SSS with an accuracy of 2 parts per thousand (psu).  This will provide scientists with an opportunity to 
study the global water cycle as 86% of global evaporation and 78% of global precipitation occur over the 
ocean.  Aquarius data will also reveal much about ocean circulation and global climate. 
 
Details of the contents of the Aquarius data files can be found in Section 4.   File naming conventions are 
listed in Section 3.1. 

2.1 Sea Surface Salinity Definition 
Sea surface salinity, or SSS, is the salinity of seawater near the surface of the ocean that is expressed in practical 
salinity units (psu) or grams of salt/1000 grams of seawater. Aquarius uses a microwave radiometer with a 1.414 
GHz range that penetrates to approximately 1mm below the ocean surface. Brightness temperatures are derived from 
three radiometers and are used to determine the salinity. Corrections for the roughness of the ocean surface, based 
on an onboard scatterometer, as well as sea surface temperature, must be applied to determine an accurate SSS. Thus 
the resultant salinity may be considered a measurement characteristic of the top 1mm of the ocean surface. 

2.2 Aquarius Orbit 
• Sun-synchronous exact repeat orbit  
• Global coverage in 7 days 
• Altitude of 657 km 
• Orbit period ~97 minutes 52 seconds -- 14 to 15 orbits per day – 103 orbits per week 
• Ascending node of 6pm (crosses equator while traveling north at 6pm local time and while 

traveling south at 6am local time) 
This ascending node allows it to straddle the boundary between dawn and dusk at all but the highest 
latitudes.  The beams point away from the sun to mitigate glint.   

2.3 Aquarius Instrument 
• 3 radiometers in push broom alignment 
• Beams are at incidence angles of 28.7, 37.8, and 45.6o incident to the ocean surface 
• Footprints for the beams are: 74 km along track x 94 km cross track, 84x120 km and 96x156 km 

yielding a total cross track of 390 km. 
• Radiometers measure brightness temperature at 1.414 GHz in the horizontal and vertical 

polarizations (TH and TV). 
• Includes a scatterometer to measure ocean backscatter in each footprint.  The scatterometer will 

alternately get data from each of the radiometer feed horns at 1.26 GHz.  The instrument will be 
used for surface roughness corrections to the salinity data.    
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3 Aquarius Data Products 
Supported Aquarius products include level 2 swath data and level 3 gridded data.  The level 2 data files 
contain one approximately 98 minute orbit.  The gridded data products include daily, 7 day, monthly, 
seasonal (3 months) and annual averages.  These supported products contain geo-located science data 
including salinity.  For these products the PO.DAAC provides read-software and answers user inquiries.   
 
Unsupported products include level 0, level 1A and level 3 binned data.  The level 0 and 1a data are used 
to produce the level 2 products.  The level 3 binned data are used to produce the level 3 gridded 
products. 
 
All data products are considered to be beta until they are validated by the Aquarius Science Team.  This 
is expected to take anywhere from 6 months to a year. 
 
All the files are in HDF5 format with the exception of the binary Level 0. 

3.1 File Naming Conventions 
All times and dates are to be in Coordinated Universal Time (UTC).   
 
The following conventions apply to all of the Level 1A, 2, and 3 data files: 
 

• The initial “Q” in the file name indicates that the file contains Aquarius data. 
• The remaining part of the file name before the first period (“.”) indicates the time the data in the 

file covers: 
o [yyyy] is the year and [ddd] is the day of year of the data.  For 7 day, monthly, seasonal, 

or annual level 3 data, there are two pairs of [yyyy][ddd] representing the year/day-of-
year of the start of the data, and the year/day-of-year of the end of the data.  Level 3 daily 
files require only one set of [yyyy][ddd] to represent year/day-of-year of the data. 

o Level 1A and Level 2 data files indicate a more precise time for the start of the data by 
adding [hh][mm][ss], representing hours, minutes and seconds, after the [yyyy][ddd]. 

• The section of the file name between the first and second period indicates several different 
characteristics of the data file, with the complexity increasing with the level. 

o The initial “L” precedes the indicator for the data level:  1A – level 1A; 2 – level 2; 3b – 
level 3 binned; 3m – level 3 mapped image files. 

o The [period] field in level 3 data file names indicates the time length of data contained in 
the file:  DAY – daily data; 7D – seven days; MO – monthly; SNSP – seasonal (3 
months); YR – annual. 

o The “SCI” in the file name indicates the data has been processed to scientific 
parameters. 

o  [Bn] appended to the “SCI” in a level 3 data file name indicates the data are from a 
single beam (B1, B2, or B3 indicate the beam number).  Otherwise, the data are from all 
3 beams. 

o [SM] appended to the “SCI” in a level 3 data file name indicates the data are from all 3 
beams but are smoothed.  These smoothed products are available in monthly, seasonal 
and annual products. 

o Level 2 and 3 data also include a version indicator [Vn.n] to indicate the version and 
subversion number of the data (e.g. V1.0). 

• Files will normally be stored and delivered with BZip2 compression, and this will be indicated with 
.bz2 appended to the file name. 

 
Level 0 data files have a unique file naming convention. 
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The Aquarius file naming convention for specific datasets is shown in the following table: 
 

Table 2.1.  Aquarius Data File Naming Convention 
 
Aquarius Data Level File Naming Convention 

 
 

Level 3 Standard 
Mapped Image 

Q[yyyy][ddd][yyyy][ddd].L3m_[period]_SCI[Bn][SM]_V[n.n]_[dtype]_1d
eg 
dtype will either be SSS or scat_wind_speed indicating whether it 

contains salinity or wind data.  
_1deg indicates that the SMI files have a 1 degree resolution. 
 
Examples:  

Q2010340.L3m_DAY_SCIB2_V1.0_scat_wind_speed_1deg 
Q20103372010343.L3m_7D_SCI_V1.0_SSS_1deg 

 
 

Level 3 Binned 

Q[yyyy][ddd][yyyy][ddd].L3b_[period]_SCI[Bn][SM]_V[n.n].main 
.main indicates that the binned data contain both radiometer and 

scatterometer data  
 
Examples:  

Q20103372010343.L3b_7D_SCIB3_V1.0.main 
Q20070012007365.L3b_YR_SCI_V1.0.main 

 
 

Level 2 

Q[yyyy][ddd][hh][mm]][ss].L2_SCI_V[n.n] 
 

Level 2 files are for one orbit with an end time approximately 98 
minutes after the start time. 

 
Example: Q2010340005700.L2_SCI_V1.0 

 
 
 

Level 1A 

Q[yyyy][ddd][hh][mm]][ss].L1A_SCI 
 

Level 1A files are for one orbit with 10 minute buffers before and 
after the orbit.  They have an end time approximately 118 
minutes after the start time. 

 
Example: Q2007196201700.L1A_SCI 

 
 
 
 
 

Level 0 

[yyyy][mm][dd]_[hh][mm]][ss].AQ_L0 
yyyy, mm, dd, hh, mm, and ss are year, month, day, hour, minute 

and second of the start of the data. 
AQ stands for Aquarius 
_L0 indicates a level 0 file. 
 
Level 0 files have an end time approximately 14 hours after the start 

time.  As 4 or 5 are produced per day there is built in 
overlap to achieve data redundancy. 

 
Example: 20070104_084659.AQ_L0 
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3.2 PO.DAAC Web Access 
The Aquarius data can be found at the following URLs: 
 

Table 2.2  PO.DAAC Aquarius URLs 
 

Aquarius Data Type Access URL  
(prepend with “ftp://podaac-ftp.jpl.nasa.gov/allData/aquarius/”) 

Level 0 L0/<YYYY>/<DDD> 
Level 1A L1/<YYYY>/<DDD> 
Level 2 L2/<YYYY>/<DDD> 

Level 3 BIN  L3/SSS_wind_bin/<freq>/<YYYY>/<DDD> (daily & 7 day) 
Level 3 SMI L3/SSS_wind_smi/<freq>/ <YYYY>/<DDD> (daily & 7 day) 

Level 3 monthly same as above 
except 

substitute MM for DDD for monthly data 

Level 3 3month & annual same 
as above except 

remove last subdirectory 

 
where : 
freq is either “daily”,”7day”,”monthly”,”3month” or “annual”. 
 

3.3 Level 0 files 
Level 0 files are raw binary data downloaded from the satellite.  Typically 4 files per day are sent.  These 
data are delivered to the Aquarius Ground Segment (AGS) at Goddard from the Argentinian Space 
Agency, CONAE. 

3.4 Level 1a data products 
Level 1a data products are produced from the level 0 products.  The AGS sorts the raw data by time and 
places the data into 1 orbit (~98 minute) files with 10 minutes before and after the orbit appended to it 
resulting in ~118 minutes of data.  The files include block attributes, converted telemetry, navigation, and 
raw Aquarius data.  The file structure including granular metadata and variables can be found in section 
4.2.1. 

3.5 Level 2 data products 
Level 2 data are produced by the AGS from the level 1 product.  Each file contains data for 1 orbit of 
Aquarius (~98 minutes) yielding 14 or 15 files per day.  There is a one to one correspondence between 
the level 1 and level 2 data. The instrument data includes the radiometer and scatterometer observed 
brightness temperatures, ancillary data and the calculated sea surface temperature and wind speeds 
derived from these.  
 
These swath files also contain quality flags, block data and navigation data.  As the Aquarius instrument 
gets data through 3 feed horns the instrument, flag and navigation have dimensions of n by 3, where n = 
the number of data points for each feed horn. 
 
The data point frequency is every 1.44s. 
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The file structure including granular metadata and variables can be found in section 4.2.2. 

3.6 Level 3 binned products 
Level 3 gridded data products are used to create level 3 mapped products.  The file structure including 
granular metadata and variables can be found in section 4.2.4. 

3.7 Level 3 mapped products 
Level 3 standard mapped image (smi) products depict sea surface salinity or wind speed.  Each file has a 
spatial resolution of 1 degree.  They are available as daily, 7 day, monthly, seasonal (3 months) and 
annual averages. Sea surface salinity mapped products are available as averages of all 3 radiometers as 
well as individual instrument files.  Monthly, seasonal and annual products contain smoothed images as 
well. Daily files will have sparse spatial coverage as it takes 7 days for Aquarius to completely cover the 
earth. In addition smi wind speed files will be generated for the same spatial and temporal resolutions.  
Wind speed is an ancillary field to provide a correction for surface roughness.  It is a product of the 
onboard scatterometer.  The file structure including granular metadata and variables can be found in 
section 4.2.3. 
 
Dataset level metadata can be found in section 4. 
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4 Variables and Metadata 

4.1 Dataset Level Metadata Fields and Values 
The following tables describe the dataset level metadata used for Aquarius data at PO.DAAC.  The first 
three tables describe metadata that is common to all of the datasets.   
 

Table 3.1.1  Common Dataset Level Metadata (1 of 3) 
 

Metadata Field Value 
Project Related 

short name EOS 
long name Earth Observing System 

Provider Related 
short name JPL PODAAC 

long name 
Jet Propulsion Laboratory, Physical Oceanography Distributed Active Archive 
Center 

resource http://podaac.jpl.nasa.gov 
Source Related 

short name AQUARIUS_SAC-D 
long name Aquarius SAC-D 

type SPACECRAFT (currently null) 
orbit period 98 

inclination angle 98 

description 

Aquarius SAC-D is a joint venture between NASA and Argentina's Space 
Agency CONAE.  In addition to NASA's Aquarius instrument CONAE 
instruments include MWR (Microwave Radiometer), NIRST (New Infrared 
Sensor Technology), HSC (High Sensitivity Camera), TDP (Technological 
Demonstration Package) and DCS (Data Collection System).  Italy's ASI is 
providing ROSA (Radio Occultation Sounder for Atmosphere) and France's 
CNES Carmen 1 which consists of ICARE (Cosmic radiation effects) and 
SODAD (micro particles and space debris).   

Citation Related 
title Aquarius Sea Surface Salinity Products 

creator Frank Wentz, Simon Yueh, Gary Lagerloef 
version   

publisher Goddard Ocean Color Group, Gene Feldman, Joel Gales 
series name Aquarius Sea Surface Salinity Products 

release place Goddard Space Flight Center, 8800 Greenbelt Rd.; Greeenbelt, Md., 20771 
citation detail Aquarius Sea Surface Salinity Products 

online resource http://podaac.jpl.nasa.gov/salinity/data.html 
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Table 3.1.2  Common Dataset Level Metadata (2 of 3) 
 

Metadata Field Value 
Contact Related 

Role Technical Contact 
Name User Services 
email podaac@podaac.jpl.nasa.gov 
phone (null) 

fax (null) 
address (null) 

Coverage Related 
north latitude 90 
south latitude -90 
west longitude -180 
east longitude 180 

Data Policy Related 
data class ARCHIVE-DIST 

data format HDF5 
compress type BZIP2 
checksum type MD5 

spatial type NONE 
access constraint NONE 

use constraint NONE 
Region Related 

region Global 
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Table 3.1.3  Common Dataset Level Metadata (3 of 3) 
Metadata 

Field Value Value 
Online Resource Related 

resource thumbnail image guide document (x below is 1, 2 or 3) 

path /data/export/web/thumbnails ftp://podaac-ftp.jpl.nasa.gov/ 
allData/aquarius/Lx/docs/Aquarius_Lx.html 

type Thumbnail data set guide 
description Thumbnail image for Website describes the level x Aquarius data 
Metadata 

Field Radiometer Value Scatterometer Value 
Sensor Related 

short name AQUARIUS_RADIOMETER AQUARIUS_SCATTEROMETER 
long name Aquarius Radiometer Aquarius Scatterometer 

swath width 390 373 

description 

Launched in 2011 the 3 Aquarius 
radiometers meet very exacting 
requirements for low noise and 
calibration stability.  This makes 
them about an order of magnitude 
more accurate than any 
radiometer ever used before for 
remote sensing of the earth. 
Aquarius measures in the 
microwave range at 1.413 GHz 
(+/- 25MHz) 

The Aquarius scatterometer is a total-power L-
band (1.26 GHz) radar system for estimating 
ocean surface roughness. Its measurements will 
enable the removal of wind effects from the 
Aquarius radiometer ocean-surface brightness 
temperature measurements being used to 
retrieve ocean salinity. The Aquarius 
scatterometer is a relatively simple, low-spatial 
resolution power-detecting radar, without ranging 
capability. But to meet its science requirement, it 
must be very stable, with repeatability on the 
order of 0.1 dB over several days, and calibrated 
accuracy to this level over several months. Data 
from this instrument over land as well as ocean 
areas will be available for a variety of 
geophysical applications. 

Parameter Related 
category Earth Science Earth Science 

topic Oceans Atmosphere 
term Salinity/Density Atmospheric Winds 

variable Sea Surface Salinity Surface Winds 
 
 
The following tables describe dataset level metadata that are unique to each data set.  The row number 
only provides correspondence between the entries in the different tables. 
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Table 3.1.4 Unique Dataset Level Metadata (1 of 3) 

 

Row 
# short_name long_name level 

1 AQUARIUS_L0_SSS Aquarius Level 0 Sea Surface Salinity 0 
2 AQUARIUS_L1A_SSS Aquarius Level 1A Sea Surface Salinity 1 
3 AQUARIUS_L2_SSS Aquarius Level 2 Sea Surface Salinity 2 

4 AQUARIUS_L3_SSS_BIN_3MONTH 
Aquarius Level 3 Sea Surface Salinity Binned 
3 Month 3 

5 AQUARIUS_L3_SSS_BIN_7DAY 
Aquarius Level 3 Sea Surface Salinity Binned 
7 Day 3 

6 AQUARIUS_L3_SSS_BIN_ANNUAL 
Aquarius Level 3 Sea Surface Salinity Binned 
Annual 3 

7 AQUARIUS_L3_SSS_BIN_DAILY 
Aquarius Level 3 Sea Surface Salinity Binned 
Daily 3 

8 AQUARIUS_L3_SSS_BIN_MONTHLY 
Aquarius Level 3 Sea Surface Salinity Binned 
Monthly 3 

9 AQUARIUS_L3_SSS_SMI_3MONTH 
Aquarius Level 3 Sea Surface Salinity 
Standard Mapped Image 3 Month 3 

10 AQUARIUS_L3_SSS_SMI_7DAY 
Aquarius Level 3 Sea Surface Salinity 
Standard Mapped Image 7Day 3 

11 AQUARIUS_L3_SSS_SMI_ANNUAL 
Aquarius Level 3 Sea Surface Salinity 
Standard Mapped Image Annual 3 

12 AQUARIUS_L3_SSS_SMI_DAILY 
Aquarius Level 3 Sea Surface Salinity 
Standard Mapped Image Daily 3 

13 AQUARIUS_L3_SSS_SMI_MONTHLY 
Aquarius Level 3 Sea Surface Salinity 
Standard Mapped Image Monthly 3 

14 
AQUARIUS_L3_WIND_SPEED_SMI_3
MONTH 

Aquarius Level 3 Wind Speed Standard 
Mapped Image 3 Month 3 

15 
AQUARIUS_L3_WIND_SPEED_SMI_7
DAY 

Aquarius Level 3 Wind Speed Standard 
Mapped Image 7 Day 3 

16 
AQUARIUS_L3_WIND_SPEED_SMI_A
NNUAL 

Aquarius Level 3 Wind Speed Standard 
Mapped Image Annual 3 

17 
AQUARIUS_L3_WIND_SPEED_SMI_D
AILY 

Aquarius Level 3 Wind Speed Standard 
Mapped Image Daily 3 

18 
AQUARIUS_L3_WIND_SPEED_SMI_M
ONTHLY 

Aquarius Level 3 Wind Speed Standard 
Mapped Image Monthly 3 
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Table 3.1.5 Unique Dataset Level Metadata (2 of 3) 

 
Row # Description 

1 Aquarius Level 0 data contains raw Aquarius data.   

2 

Aquarius Level 1A data contains raw Aquarius, navigation and telemetry data.  Each granule 
covers 118 minutes, a 98 minute orbit plus 10 minutes of overlap with the following and 
previous orbits. 

3 
Aquarius Level 2 data contains sea surface salinity, radiometer, scatterometer, ancillary, flags, 
converted telemetry and navigation data.  Each granule covers a single 98 minute orbit. 

4 - 8 
Aquarius Level 3 sea surface salinity (sss) binned data contains sss, wind speed and ancillary 
data collected over daily, 7 day, monthly, seasonal and annual time scales. 

9 - 11 
Aquarius Level 3 sea surface salinity (sss) standard mapped images data contains gridded 
sss averaged over daily, 7 day, monthly, seasonal and annual time scales. 

12 

Aquarius Level 3 sea surface salinity (sss) standard mapped images data contains gridded 
sss averaged over daily, 7 day, monthly, seasonal and annual time scales. The sea surface 
salinity is derived from the 3 radiometers operating at 1.413 GHz aboard the Aquarius/SAC-D 
observatory.  Aquarius has a ground repeat-track interval of 7 days. 

13 
Aquarius Level 3 sea surface salinity (sss) standard mapped images data contains gridded 
sss averaged over daily, 7 day, monthly, seasonal and annual time scales. 

14 - 
18 

Aquarius Level 3 wind speed standard mapped images data contains gridded wind speed 
averaged over daily, 7 day, monthly, seasonal and annual time scales. 
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Table 3.1.6 Unique Dataset Level Metadata (3 of 3) 

 

Row # temporal resolution ellipsoid type projection 
type 

1 1 observation every 1.44 
seconds.  Repeats orbit 

track every 7 days. 

(null) Swath 
2 (null) Swath 
3 (null) Swath 
4 3 Months WGS 84 Gridded 
5 7 Day WGS 84 Gridded 
6 Annual WGS 84 Gridded 
7 Daily WGS 84 Gridded 
8 Monthly WGS 84 Gridded 
9 3 Months WGS 84 Gridded 

10 7 Day WGS 84 Gridded 
11 Annual WGS 84 Gridded 
12 Daily WGS 84 Gridded 
13 Monthly WGS 84 Gridded 
14 3 Months WGS 84 Gridded 
15 7 Day WGS 84 Gridded 
16 Annual WGS 84 Gridded 
17 Daily WGS 84 Gridded 
18 Monthly WGS 84 Gridded 

 

4.2 Granule Level Variables and Metadata 
The granules are in HDF5 format.  These granules begin with the name of the file the number groups in 
the file, and global attributes.  The groups are then listed.  Each group contains 1 or more parameters 
which themselves can have attributes. 

 

4.2.1 Global Attributes 
Table 4.2.1 list the global attributes found in the Aquarius data sets. 

  



 

 17 

Table 4.2.1  Aquarius Data Set HDF5 Global Attributes 
 

Attribute Data 
Type L1 L2 L3b L3m sss L3m wnd 

Cold Sky 
Calibration String   TBD       

Cycle Number Integer
*4 2 2       

Data Bins 

Unsign
ed 

Integer
*4 

    21803 0 0 

Data Center String NASA/GSFC Aquarius Data Processing 
Center 0 0 

Data 
Maximum Real*4       38.3064 19.6107 

Data Minimum Real*4       27.7696 -999 
Data Type String SCI SCI       

Easternmost 
Latitude Real*4     179.5     

Easternmost 
Longitude Real*4       180 180 

End Day Integer
*4 249 249 92 146 146 

End Millisec Integer
*4 56038647 67198650 82977720 1758840 1758840 

End Orbit Integer
*4       0 0 

End Time String 20112491
53358640 

20112491839
58650   201114600291

8840 
20111460029

18840 

End Year Integer
*4 2011 2011 2011 2011 2011 

Input Files String 

Q2011090
6_160229
_T201109
06_11590
0_201109
06_13555
9.AQ_L1A
,Q201109
06_16022
9_T20110
906_1336
01_20110
906_1533
58.AQ_L1
A,… 

Q2011249170
200.L1A_SCI   

Q2011145.L3b
_DAY_SCI_V1.
0.main 

Q2011145.L3
b_DAY_SCI_
V1.0.main 

Input 
Parameters String 

IFILE = 
/data2/sdpsoper/vdc/vpu5/workbuf/Q2011145.L3b_DAY_SCI_V1.0.main|OFI
LE = Q2011145.L3m_DAY_SCI_V1.0_SSS_1deg|PFILE = |PROD = 
SSS|PALFILE  

Intercept Real*4       0 0 
L2 Flag Byte       0 0 
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Names 

Latitude Step Real*4       1 1 

Latitude Units String   degrees North degrees 
North degrees North degrees North 

Longitude 
Step Real*4       1 1 

Longitude 
Units String   degrees East degrees 

East degrees East degrees East 

Map 
Projection String       Equidistant 

Cylindrical 
Equidistant 
Cylindrical 

Measure String       Mean Mean 

Mission String SAC-D 
Aquarius 

SAC-D 
Aquarius 

SAC-D 
Aquarius 

SAC-D 
Aquarius 

SAC-D 
Aquarius 

Mission 
Characteristics String Nominal orbit: inclination=98.0 (Sun-synchronous); node=6PM (ascending); 

eccentricity=<0.002; altitude=657 km; ground speed=6.825 km/sec 
Node Crossing 

Time String 20112491
41030000 

20112491726
30000       

Northernmost 
Latitude Real*4     59.5 90 90 

Number of 
ATC Frames 

Integer
*4 1228         

Number of 
Attitude 
Samples 

Integer
*4 887         

Number of 
Beams 

Integer
*4 3 3       

Number of 
Blocks 

Integer
*4 4916 4083       

Number of 
Columns 

Integer
*4       360 360 

Number of 
Lines 

Integer
*4       180 180 

Number of 
Orbit Vectors 

Integer
*4 120         

Number of 
RAD Frames 

Integer
*4 1229         

Orbit Integer
*4       0 0 

Orbit Node 
Longitude Real*4 58.6853 9.54973       

Orbit Number Integer
*4 1294 1296       

Orbit Start 
Time String 20112491

34600000         

Orbit Stop 
Time String 20112491

52400000         

Parameter String       Sea Surface 
Salinity 

Scatterometer 
Wind Speed 

Pass Number Integer
*4 82 84       
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Percent Data 
Bins Real*4     52.8532     

Percent Non-
default 

Radiometer 
LUTs 

Real*4 0         

Percent RFI Real*4   0       
Percent Water Real*4   0.629815       

Period End 
Day 

Integer
*2       0 0 

Period End 
Year 

Integer
*2       0 0 

Period Start 
Day 

Integer
*2       0 0 

Period Start 
Year 

Integer
*2       0 0 

Processing 
Control String 

l1amerge_
aquarius 

l1amerge.i
nputs 

/data1/sdp
soper/vdc/
vpu0/work

buf 

ifile=/data4/sd
psoper/vdc/vp
u3/workbuf/Q2
01124917020

0.L1A_SCI 
ofile=/data4/sd
psoper/vdc/vp
u3/workbuf/Q2
01124917020
0.L2_SCI_V1.

1 
yancfile1=y20
11090612.h5  

pversion=V1.1  

l3bin 
par=Q201
10912011
120.L3b_
MO_SCI_
V1.0.para

m 

smigen 
par=Q2011145.
L3m_DAY_SCI
_V1.0_SSS_1d

eg.param 

smigen 
par=Q201114
5.L3m_DAY_
SCI_V1.0_sca
t_wind_speed
_1deg.param 

Processing 
Time String 20112521

45942000 
20112631532

56000 
20111520
54820000 

201115606584
5000 

20111560658
49000 

Processing 
Version String   V1.1   V1.0 V1.0 

Product 
Center Time String 20112491

43459840         

Product Name String 
Q2011249
134600.L1

A_SCI 

Q2011249170
200.L2_SCI_V

1.1 

Q2011091
2011120.L
3b_MO_S
CI_V1.0.m

ain 

Q2011145.L3m
_DAY_SCI_V1.
0_SSS_1deg 

Q2011145.L3
m_DAY_SCI_
V1.0_scat_win
d_speed_1de

g 
Product Type Byte       0 0 

RAD_ANCILL
ARY_FILE1 String   

y2011090612.
h5:N2011249_
SST_OIV2AV
AM_24h.nc,N
2011250_SST
_OIV2AVAM_
24h.nc,N2011
24912_QATM
_NCEP_6h.h5
,N201124912_
QMET_NCEP

_6h… 
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RAD_ANCILL
ARY_FILE2 String   

y2011090618.
h5:N2011249_
SST_OIV2AV
AM_24h.nc,N
2011250_SST
_OIV2AVAM_
24h.nc,N2011
24918_QATM
_NCEP_6h.h5
,N201124918_
QMET_NCEP

_6h,… 

      

RAD_ANCILL
ARY_FILE3 String   

y2011090700.
h5:N2011249_
SST_OIV2AV
AM_24h.nc,N
2011250_SST
_OIV2AVAM_
24h.nc,N2011
25000_QATM
_NCEP_6h.h5
,N201125000_
QMET_NCEP

_6h,… 

      

Radiometer 
Calibration 

Files 
String   coeff_loss_v3.

txt,coeff_nl.txt       

Radiometer 
Data Tables String   

land_tables.h5
,gain_ice.h5,ta
usq.h5,ocean_
reflectance.h5,
mk_sss_algo_
tables.h5,sun_
tables.h5,sun_
bak_tables.h5,
galaxy_wind_t
ables_080111.
h5,apc_matrix
_090711.h5,dt
b_dwin_09071

1.h5 

      

Radiometer 
LUTs Block 

Count 

Integer
*4 4916,         

Radiometer 
Long 

Accumulations 

Integer
*4 8 8       

Radiometer 
Polarizations 

Integer
*4 4 4       

Radiometer 
Signals per 
Subcycle 

Integer
*4 5 5       

Radiometer 
Subcycles 

Integer
*4 12 12       
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SW Point 
Latitude Real*4       -89.5 -89.5 

SW Point 
Longitude Real*4       -179.5 -179.5 

Scaling String       linear linear 

Scaling 
Equation String       (Slope*l3m_data) + Intercept = 

Parameter value 

Scatterometer 
Ancillary Files String   

SEAICEFILE1
=N201124900
_SEAICE_NC
EP_24h.hdf,T
ECFILE1=N20
1124900_TEC
_IGS_24h.h5,
QMETFILE1=
N201124912_
QMET_NCEP
_6h,QMETFIL
E2=N2011249
18_QMET_NC

EP_6h,… 

      

Scatterometer 
Coefficient 

Files 
String   

atc_prt_conve
rt_v3.txt,ext_te
mps_constant
s_convert_v3.t
xt,scat_temps
_convert_v1.tx
t,radiometer_c
onstants_conv
ert_v2.txt,cmd

_gn.dat 

      

Scatterometer 
Polarizations 

Integer
*4 6 6       

Scatterometer 
Processing 

Control 
String   

limits 
L1B_limits_10
-16-2009.txt -
debug -1 -
param_file 
params_10-5-
2009.txt -
dir_dat  -
apc_file  

      

Scatterometer 
Subcycles 

Integer
*4 8 8       

Sensor String Aquarius Aquarius Aquarius Aquarius Aquarius 
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Sensor 
Characteristics String   

Number of 
beams=3; 

channels per 
receiver=4; 
frequency 

1.413 GHz; 
bits per 

sample=16; 
instatntaneous 

field of 
view=6.5 
degrees; 

science data 
block 

period=1.44 
sec. 

  0 0 

Sensor Name Byte       0 0 
Slope Real*4       1 1 

Software ID String 0.01 1.12 3.27     
Software 

Name String     L3BIN smigen smigen 

Software 
Version String       4.17 4.17 

Southernmost 
Latitude Real*4     -62.5 -90 -90 

Start Day Integer
*4 249 249 92 145 145 

Start Millisec Integer
*4 48961045 61320568 6399960 1431960 1431960 

Start Orbit Integer
*4       0 0 

Start Time String 20112491
33601040 

20112491702
00560   201114500235

1960 
20111450023

51960 

Start Year Integer
*4 2011 2011 2011 2011 2011 

Station 
Latitude Real*4       0 0 

Station 
Longitude Real*4       0 0 

Station Name Byte       0 0 
Suggested 

Image Scaling 
Applied 

String       No No 

Suggested 
Image Scaling 

Maximum 
Real*4       38 20 

Suggested 
Image Scaling 

Minimum 
Real*4       32 0 

Suggested 
Image Scaling 

Type 
String       LINEAR LINEAR 
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Title String 
Aquarius 
Level 1A 

Data 

Aquarius 
Level 2 Data 

 Level-3 
Binned 
Data 

 Level-3 
Standard 

Mapped Image 

 Level-3 
Standard 
Mapped 
Image 

Units String       psu m s-1 
Westernmost 

Latitude Real*4     -179.5     

Westernmost 
Longitude Real*4       -180 -180 

 

 

4.2.2 Level 1 Variables and Metadata 
 

Group Dataset Type Long Name Units Range 

Block 
Attributes 

atc_frmnum Integer*4 ATC Frame Number     

atc_subframe Byte ATC Sub-Frame 
Number     

blk_sec Real*8 Block time, seconds of 
day seconds   

rad_frmnum Integer*4 Radiometer Frame 
Number     

rad_subframe Byte Radiometer Sub-Frame 
Number     

Converted 
Telemetry 

apdu_analog_tlm Real*4 
Aquarius Power 

Distribution Unit analog 
telemetry     

atc_omt1_analog_tlm Real*4 ATC OMT1 analog 
telemetry     

atc_omt1_discrete_tlm Unsigned 
Byte 

ATC OMT1 discrete 
telemetry     

atc_omt2_analog_tlm Real*4 ATC OMT2 analog 
telemetry     

atc_omt2_discrete_tlm Unsigned 
Byte 

ATC OMT2 discrete 
telemetry     

atc_omt3_analog_tlm Real*4 ATC OMT3 analog 
telemetry     

atc_omt3_discrete_tlm Unsigned 
Byte 

ATC OMT3 discrete 
telemetry     

atc_rbe_analog_tlm Real*4 ATC RBE analog 
telemetry     

atc_rbe_discrete_tlm Unsigned 
Byte 

ATC RBE discrete 
telemetry     

deploy_analog_tlm Real*4 Antenna deployment 
analog telemetry     

deploy_discrete_tlm Integer*4 Antenna deployment 
discrete telemetry     
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dpu_analog_tlm Real*4 DPU analog telemetry     

dpu_status_tlm Unsigned 
Byte DPU discrete telemetry 

    

ext_temp_analog_tlm Real*4 External Temperature 
Sensor analog telemetry     

icds_analog_tlm Real*4 ICDS analog telemetry     
icds_discrete_tlm Integer*4 ICDS discrete telemetry     

radiom_nrt_tlm Unsigned 
Integer*2 

Radiometer discrete 
non-real-time telemetry     

rbe1_analog_tlm Real*4 RBE1 analog telemetry     
rbe2_analog_tlm Real*4 RBE2 analog telemetry     
rbe3_analog_tlm Real*4 RBE3 analog telemetry     
rfe1_analog_tlm Real*4 RFE1 analog telemetry     
rfe2_analog_tlm Real*4 RFE2 analog telemetry     
rfe3_analog_tlm Real*4 RFE3 analog telemetry     

scatter_analog_tlm Real*4 Scatterometer analog 
telemetry     

scatter_discrete_tlm Unsigned 
Byte 

Scatterometer discrete 
telemetry     

Navigation 

att_ang Real*8 Spacecraft roll, pitch, 
yaw degrees  -180, 180 

att_flags Integer*4 Attitude flags     
att_time Real*8 Time tag of attitude data seconds   

orb_pos Real*8 Orbital position vector meters 
 -7.1e+06, 
7.1e+06 

orb_time Real*8 Time tag of orbit vectors seconds   

orb_vel Real*8 Orbital velocity vector 

meters/sec 
 -7600, 
7600 

quaternion Real*8 ECI-to-spacecraft 
quaternion    -1, 1 

Raw 
Aquarius 

Data 

apdu_tlm Unsigned 
Byte 

Aquarius Power 
Distribution Unit 

telemetry     

atc_tlm Unsigned 
Byte 

Active Thermal Control 
Unit telemetry     

checksum Unsigned 
Integer*2 Checksum 

    

deploy_tlm Unsigned 
Byte 

Antenna deployment 
telemetry     

gps_time_tag Integer*4 Block GPS time tag seconds   

icds_status Unsigned 
Byte ICDS processing status 
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icds_tlm Unsigned 
Byte 

ICDS engineering 
telemetry     

pad Unsigned 
Byte Pad 

    

radiom_cnd Unsigned 
Integer*2 Radiometer CND Looks 

    

radiom_header Unsigned 
Integer*2 

Radiometer block 
header     

radiom_lavg Unsigned 
Integer*2 

Radiometer Long 
Accumulations     

radiom_nrt_tlm Unsigned 
Byte 

Radiometer non-real-
time telemetry     

radiom_rt_tlm Unsigned 
Byte 

Radiometer real-time 
telemetry     

radiom_signals Unsigned 
Integer*2 

Radiometer Antenna 
Looks     

scatter_dc Unsigned 
Integer*2 Scatterometer DC data 

    

scatter_headers Unsigned 
Byte 

Scatterometer subcycle 
headers     

scatter_loop Unsigned 
Integer*2 

Scatterometer Loopback 
Measurements     

scatter_pwr Unsigned 
Integer*2 Scatterometer Power 

    

scatter_rfi Unsigned 
Byte 

Scatterometer RFI flags 
for H-pol     

scatter_tlm Unsigned 
Byte Scatterometer telemetry 

    
start_synch Integer*4 Start-synch word dummy   

temp_tlm Unsigned 
Byte 

External Temperature 
Sensors telemetry     

time_tag_offset Integer*4 Block time offset from 
GPS 

62.5 
nanosec 
units   

SAC-D 
Telemetry 

sacd_hkt Unsigned 
Byte 

SAC-D raw 
housekeeping telemetry 

blocks     
 
 
 
 



 

 26 

4.2.3 Level 2 Variables and Metadata 

Group Dataset Type Long Name Units Range 

Aquarius 
Data 

Kpc_HH_ant Real*4 
Kpc statistical 
uncertainty for ANT HH 
NRCS 

    

Kpc_HH_toa Real*4 
Kpc statistical 
uncertainty for TOA HH 
NRCS 

    

Kpc_HV_ant Real*4 
Kpc statistical 
uncertainty for ANT HV 
NRCS 

    

Kpc_HV_toa Real*4 
Kpc statistical 
uncertainty for TOA HV 
NRCS 

    

Kpc_VH_ant Real*4 
Kpc statistical 
uncertainty for ANT VH 
NRCS 

    

Kpc_VH_toa Real*4 
Kpc statistical 
uncertainty for TOA VH 
NRCS 

    

Kpc_VV_ant Real*4 
Kpc statistical 
uncertainty for ANT VV 
NRCS 

    

Kpc_VV_toa Real*4 
Kpc statistical 
uncertainty for TOA VV 
NRCS 

    

Kpc_total Real*4 Statistical uncertainty 
for total power NRCS 

    

SSS Real*4 Sea Surface Salinity PSU   

SSS_error Real*4 Sea Surface Salinity 
error PSU   

SSS_land Real*4 Sea Surface Salinity 
Land Corr PSU   

anc_SSS Real*4 Sea surface salinity 
climatology PSU   

anc_Tb_dw Real*4 
Downwelling 
atmospheric brightness 
temperature 

Kelvin   

anc_Tb_up Real*4 Upwelling atmospheric 
brightness temperature 

Kelvin   

anc_cwat Real*4 Cloud Water kg m-2   
anc_sm Real*4 Soil Moisture     
anc_surface_pressure Real*4 Surface Pressure Pascals   
anc_surface_temp Real*4 Surface Temperature Kelvin   

anc_trans Real*4 Atmospheric 
Transmittance     

anc_wind_dir Real*4 Ancillary Wind Direction 
10m above surface 

degrees   

anc_wind_speed Real*4 Ancillary Wind Speed 
10m above surface 

meters/sec   
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dTB_H Real*4 delta Tb from 
scatterometer for H pol 

Kelvin   

dTB_H_uncertainty Real*4 Uncertainty in delta Tb-
H Kelvin   

dTB_V Real*4 delta Tb from 
scatterometer for V pol 

Kelvin   

dTB_V_uncertainty Real*4 Uncertainty in delta Tb-
V Kelvin   

rad_Ta3 Real*4 Radiometer Ta 3rd 
Stokes Kelvin   

rad_TaH Real*4 Radiometer Ta H 
polarization Kelvin   

rad_TaV Real*4 Radiometer Ta V 
polarization Kelvin   

rad_TbH Real*4 Earth surface Tb H 
polarization Kelvin   

rad_TbV Real*4 Earth surface Tb V 
polarization Kelvin   

rad_Tf3 Real*4 Radiometer Ta 3rd 
Stokes (rfi filtered) 

Kelvin   

rad_TfH Real*4 Radiometer Ta H 
polarization (rfi filtered) 

Kelvin   

rad_TfV Real*4 Radiometer Ta V 
polarization (rfi filtered) 

Kelvin   

rad_exp_Ta3 Real*4 Radiometer Ta 3rd 
Stokes (expected) 

Kelvin   

rad_exp_TaH Real*4 Radiometer Ta H 
(expected) Kelvin   

rad_exp_TaV Real*4 Radiometer Ta V 
(expected) Kelvin   

rad_far_TaH Real*4 Radiometer Faraday 
Angle degrees   

rad_galact_Ta_dir_3 Real*4 Radiometer Galactic 
Direct Corr 3rd Stokes 

Kelvin   

rad_galact_Ta_dir_H Real*4 Radiometer Galactic 
Direct Corr H polar 

Kelvin   

rad_galact_Ta_dir_V Real*4 Radiometer Galactic 
Direct Corr V polar 

Kelvin   

rad_galact_Ta_ref_3 Real*4 Radiometer Galactic 
Reflect Corr 3rd Stokes 

Kelvin   

rad_galact_Ta_ref_H Real*4 Radiometer Galactic 
Reflect Corr H polar 

Kelvin   

rad_galact_Ta_ref_V Real*4 Radiometer Galactic 
Reflect Corr V polar 

Kelvin   

rad_ice_frac Real*4 
Fraction of ice 
contamination 
(radiometer) 
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rad_land_frac Real*4 
Fraction of land 
contamination 
(radiometer) 

    

rad_land_toa_H Real*4 Radiometer TOA Land 
Corr H polar 

Kelvin   

rad_land_toa_V Real*4 Radiometer TOA Land 
Corr H polar 

Kelvin   

rad_moon_Ta_ref_3 Real*4 Radiometer Lunar 
Reflect Corr 3rd Stokes 

Kelvin   

rad_moon_Ta_ref_H Real*4 Radiometer Lunar 
Reflect Corr H polar 

Kelvin   

rad_moon_Ta_ref_V Real*4 Radiometer Lunar 
Reflect Corr V polar 

Kelvin   

rad_solar_Ta_bak_3 Real*4 Radiometer Solar Back 
Scattered 3rd Stokes 

Kelvin   

rad_solar_Ta_bak_H Real*4 Radiometer Solar Back 
Scattered H polar 

Kelvin   

rad_solar_Ta_bak_V Real*4 Radiometer Solar Back 
Scattered V polar 

Kelvin   

rad_solar_Ta_dir_3 Real*4 Radiometer Solar 
Direct Corr 3rd Stokes 

Kelvin   

rad_solar_Ta_dir_H Real*4 Radiometer Solar 
Direct Corr H polar 

Kelvin   

rad_solar_Ta_dir_V Real*4 Radiometer Solar 
Direct Corr V polar 

Kelvin   

rad_solar_Ta_ref_3 Real*4 Radiometer Solar 
Reflect Corr 3rd Stokes 

Kelvin   

rad_solar_Ta_ref_H Real*4 Radiometer Solar 
Reflect Corr H polar 

Kelvin   

rad_solar_Ta_ref_V Real*4 Radiometer Solar 
Reflect Corr V polar 

Kelvin   

rad_toa_H Real*4 Radiometer TOA Tb H 
polarization 

Kelvin   

rad_toa_V Real*4 Radiometer TOA Tb V 
polarization 

Kelvin   

rad_toi_3 Real*4 Radiometer TOI Tb 3rd 
Stokes 

Kelvin   

rad_toi_H Real*4 Radiometer TOI Tb H 
polarization 

Kelvin   

rad_toi_V Real*4 Radiometer TOI Tb V 
polarization 

Kelvin   

scat_HH_ant Real*4 TOI Scatterometer 
NRCS for HH 

db   
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polarization 

scat_HH_toa Real*4 
TOA Scatterometer 
NRCS for HH 
polarization 

db   

scat_HV_ant Real*4 
TOI Scatterometer 
NRCS for HV 
polarization 

db   

scat_HV_toa Real*4 
TOA Scatterometer 
NRCS for HV 
polarization 

db   

scat_VH_ant Real*4 
TOI Scatterometer 
NRCS for VH 
polarization 

db   

scat_VH_toa Real*4 
TOA Scatterometer 
NRCS for VH 
polarization 

db   

scat_VV_ant Real*4 
TOI Scatterometer 
NRCS for VV 
polarization 

db   

scat_VV_toa Real*4 
TOA Scatterometer 
NRCS for VV 
polarization 

db   

scat_ice_frac Real*4 
Fraction of ice 
contamination 
(scatterometer) 

    

scat_land_frac Real*4 
Fraction of land 
contamination 
(scatterometer) 

    

scat_tot_toa Real*4 TOA Scatterometer 
(Total) db   

scat_wind_speed Real*4 Scatterometer Wind 
Speed meters/sec   

wind_uncertainty Real*4 Estimated wind speed 
error meters/sec   

rad_rfi_flags Unsigned 
Byte Radiometer RFI flags 

    

radiometer_flags Unsigned 
Integer*4 

Radiometer data quality 
flags 

    

scat_rfi_flags Unsigned 
Byte Scatterometer RFI flags 

    

scatterometer_flags Unsigned 
Integer*4 

Scatterometer data 
quality flags 

    

Block 
Attributes 

rad_samples Unsigned 
Integer*2 

Number of radiometer 
samples per average 

    

scat_samples Unsigned 
Integer*2 

Number of 
scatterometer samples 
per average 

    

sec Real*8 Block time, seconds of 
day seconds   

secGPS Real*8 Block time, GPS time seconds   
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Converted 
Telemetry 

rad_caltemps Real*4 Radiometer calibration 
temperatures 

    

Navigation 

att_ang Real*8 Spacecraft roll, pitch, 
yaw    -180, 180 

beam_clat Real*4 Beam Center Latitude degrees  -90, 90 
beam_clon Real*4 Beam Center Longitude degrees  -180, 180 

cellatfoot Real*4 Geodectic Latitudes (3 
dB) degrees  -90, 90 

cellonfoot Real*4 East Longitudes (3 dB) degrees  -180, 180 

celphi Real*4 Boresight Earth 
Azimuth Angle degrees  -180, 180 

celtht Real*4 Boresight Earth 
Incidence Angle degrees  -180, 180 

glxlat Real*4 Galaxy Declination 
(J2000) degrees  -90, 90 

glxlon Real*4 Galaxy Right Ascention 
(J2000) degrees  -180, 180 

moond Real*8 Earth-to-Moon unit 
vector (eci)     

moonglt Real*4 Moon Glint Angle degrees  -180, 180 

orb_pos Real*8 Orbital position vector meters  -7.1e+06, 
7.1e+06 

orb_vel Real*8 
Orbital velocity vector 

meters/sec  -7600, 
7600 

scalt Real*8 Spacecraft altitude meters   

scat_beam_clat Real*4 Scatterometer Beam 
Center Latitude 

degrees  -90, 90 

scat_beam_clon Real*4 Scatterometer Beam 
Center Longitude 

degrees  -180, 180 

scat_latfoot Real*4 Scatterometer Latitude 
Footprint 

degrees  -90, 90 

scat_lonfoot Real*4 Scatterometer 
Longitude Footprint 

degrees  -180, 180 

sclat Real*8 Spacecraft nadir point 
latitude degrees  -90, 90 

sclon Real*8 Spacecraft nadir point 
longitude degrees  -180, 180 

sund Real*8 Earth-to-Sun unit vector 
(eci)     

sunglt Real*4 Sun Glint Angle degrees  -180, 180 

sunphi Real*4 Sun Vector Earth 
Azimuth Angle degrees  -180, 180 

sunr Real*8 Sun reflection unit 
vector (eci)     

suntht Real*4 Sun Vector Earth 
Incidence Angle 

degrees  -180, 180 

zang Real*8 Intra-Orbit Angle degrees  -180, 180 
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4.2.4 Level 2 Aquarius Flags 
 
The following data objects belong to the group "Aquarius Flags". These represent the nonnominal data 
conditions that are detected for the radiometer and scatterometer measurementsfor each block and 
beam. Attributes of the objects are shown in bold.  
 
rad_rfi_flags (byte, array size Number of Blocks x Number of Beams x Radiometer Polarizations x 
Radiometer Subcycles): long_name = "Radiometer RFI flags"; Radio frequency interference flags for 
each radiometer measurement in the block. The 6 MSBs of each entry represent the individual radiometer 
short accumulations, at each beam and polarization, during each subcycle in a block. The 7th bit 
represents the CND RFI flag. Each bit is set to 1 if RFI was detected for that measurement. The LSB is 
zero fill.  
 
scat_rfi_flags (byte, array size Number of Blocks x Number of Beams x Scatterometer RX 
Polarizations): long_name = “Scatterometer RFI flags”; Radio frequency interference flags for each 
scatterometer measurement in the block. The 8 bits of each entry represent the individual scatterometer 
measurements collected during the 8 scatterometer subcycles. This flag is stored for each receive 
polarization (V, H), beam,  and block. Each bit is set to 1 if RFI was detected for that signal.  
 
radiometer_flags (4-byte integer, array size Number of Blocks x Number of Beams x Max 
Radiometer Flags): long_name = "Radiometer data quality flags"; each bit represents a data quality 
condition that was detected for that beam and block. All flags are two bits,  with the first bit indicating 
moderate contamination and the second bit, severe contamination. The number of elements used in the 
last dimension varies according to the No. of Flags value in Table 1 as follows: 1 = no polarization 
sensitivity; 2 = (V, H); 3 = (V, H, 3rd Stokes); 4 = (V, +45, -45, H). This object has attributes 
f01_name,f32_name that provide the names of the algorithms (listed in Table 1) used in determining the 
setting of the corresponding bits in radiometer_flags (the least significant bit being the first bit). The 
algorithms associated with these names, and the use of the corresponding bits as masks or as flags, are 
described in TBD.  
 
 scatterometer_flags (4-byte integer, array size Number of Blocks x Number of Beams):  
long_name = "Scatterometer data quality flags"; each bit represents a data quality condition that was 
detected for that beam and block. The 4-bit flags correspond to each of the 4 polarization channels (in 
order HV, VV, VH, HH), and the 2-bit flags indicate severity, with the first bit indicating moderate 
contamination and the second bit, severe. This array has attributes f01_name, … f32_name that provide 
the names of the algorithms (also listed in Table 2) used in determining the setting of the corresponding 
bits in scatterometer_flags (the least significant bit being the first bit). The flag definitions for each bit are 
given in Table 2. 
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Table 4.2.4.1 Conditions indicated for the pixel associated with the setting of individual bits in 
radiometer_flags. These correspond to the algorithm names given by the attributes. 
Bits Set Condition Indicated  No. of Flags  Algorithm Name 
 1 – 2  RFI  4  RFI 
3 – 4  Rain in main beam(*)  2  RAIN 
5 – 6  Land contamination  1  LAND 
7 – 8  Sea ice contamination  1  ICE 
9 – 10  Wind and foam 

contamination 
 1  WINDFOAM 

11 – 12  Unusual antenna 
brightness temperature 

 2  TEMP 

13 – 14  Mean direct solar flux 
contamination 

 2  FLUX 

15 – 16  Mean reflected solar 
flux contamination 

 2  FLUX 

17 – 18  Peak direct solar flare 
contamination(*) 

 2  FLARE 

19 – 20  Peak reflected solar 
flare contamination(*) 

 2  FLARE 

21 – 22  Illuminated ocean in 
main beam 

 3  DAYLIT 

23 – 24  Moon contamination  2  MOON 
25 – 26  Galactic background 

contamination 
 2  GALACTIC 

27 – 28  Gain jump(*)  4  GAIN 
29 – 32  Spares   
 
 
Table 4.2.4.2. Conditions indicated for the pixel associated with the setting of individual bits in 
scatterometer_flags. These correspond to the algorithm names given by the attributes. 
 
Bit Set = 1  Condition Indicated  Algorithm Name 
(MSB) 31 – 28  RFI corruption of signal (V-pol 

bits 31:30 
 H-pol bits 29-28) 

 RFI   
27 – 26  Rain in main beam  RAIN 
25 – 22  Negative power computed for 

TOA sigma-0 
 NEGSIG 

21 – 20  Non-nominal attitude or cold sky 
maneuver 

 BADATT 

19 – 16  Successful Faraday rotation 
removal 

 FARADAY 

15 – 12  Negative power computed for 
TOI (antenna) sigma-0(*) 

 

11  Overall quality  
10 – 00  (LSB) Spares  
(*) Not currently implemented 
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4.2.5 Level 3 Sea Surface Salinity Standard Mapped Images Variables and 
Metadata 

Example variables and metadata for file: 
Q2011144.L3m_DAY_SCI_V1.0_SSS_1deg (0) 
Group size = 2 
Number of global attributes = 62 
 
Parameters: 

l3m_data (5736) 
    32-bit floating-point,    180 x 360 
    Number of attributes = 4 
        Scaling = linear 
        Scaling Equation = (Slope*l3m_data) + Intercept = Parameter value 
        Slope = 1.0 
        Intercept = 0.0 
palette (265776) 
    8-bit unsigned character,    3 x 256 
    Number of attributes = 0 
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4.2.6 Level 3 Wind Speed Standard Mapped Images Variables and Metadata 
Example variables and metadata for file: 
Q2011144.L3m_DAY_SCI_V1.0_scat_wind_speed_1deg (0) 
    Group size = 2 
    Number of global attributes = 62 
      
Data Bins = 0 
 

l3m_data (5728) 
    32-bit floating-point,    180 x 360 
    Number of attributes = 4 
        Scaling = linear 
        Scaling Equation = (Slope*l3m_data) + Intercept = Parameter value 
        Slope = 1.0 
        Intercept = 0.0 
palette (265768) 
    8-bit unsigned character,    3 x 256 
    Number of attributes = 0 

 

4.2.7 Level 3 Binned Variables and Metadata 
Group Dataset Type Long Name Units Range 

Level-3 
Binned Data 

BinIndex Compound BinIndex     
BinList Compound BinList     
Kpc_HH_ant Compound Kpc_HH_ant     
Kpc_HH_toa Compound Kpc_HH_toa     
Kpc_HV_ant Compound Kpc_HV_ant     
Kpc_HV_toa Compound Kpc_HV_toa     
Kpc_VH_ant Compound Kpc_VH_ant     
Kpc_VH_toa Compound Kpc_VH_toa     
Kpc_VV_ant Compound Kpc_VV_ant     
Kpc_VV_toa Compound Kpc_VV_toa     
Kpc_total Compound Kpc_total     
SSS Compound SSS     
SSS_error Compound SSS_error     
SSS_land Compound SSS_land     
anc_SSS Compound anc_SSS     
anc_Tb_dw Compound anc_Tb_dw     
anc_Tb_up Compound anc_Tb_up     
anc_cwat Compound anc_cwat     
anc_surface_pressure Compound anc_surface_pressure     
anc_surface_temp Compound anc_surface_temp     
anc_trans Compound anc_trans     
anc_wind_dir Compound anc_wind_dir     
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anc_wind_speed Compound anc_wind_speed     
dTB_H Compound dTB_H     
dTB_H_uncertainty Compound dTB_H_uncertainty     
dTB_V Compound dTB_V     
dTB_V_uncertainty Compound dTB_V_uncertainty     
rad_Ta3 Compound rad_Ta3     
rad_TaH Compound rad_TaH     
rad_TaV Compound rad_TaV     
rad_TbH Compound rad_TbH     
rad_TbV Compound rad_TbV     
rad_exp_Ta3 Compound rad_exp_Ta3     
rad_exp_TaH Compound rad_exp_TaH     
rad_exp_TaV Compound rad_exp_TaV     
rad_far_TaH Compound rad_far_TaH     
rad_galact_Ta_dir_3 Compound rad_galact_Ta_dir_3     
rad_galact_Ta_dir_H Compound rad_galact_Ta_dir_H     
rad_galact_Ta_dir_V Compound rad_galact_Ta_dir_V     
rad_galact_Ta_ref_3 Compound rad_galact_Ta_ref_3     
rad_galact_Ta_ref_H Compound rad_galact_Ta_ref_H     
rad_galact_Ta_ref_V Compound rad_galact_Ta_ref_V     
rad_ice_frac Compound rad_ice_frac     
rad_land_frac Compound rad_land_frac     
rad_land_toa_H Compound rad_land_toa_H     
rad_land_toa_V Compound rad_land_toa_V     
rad_moon_Ta_ref_3 Compound rad_moon_Ta_ref_3     
rad_moon_Ta_ref_H Compound rad_moon_Ta_ref_H     
rad_moon_Ta_ref_V Compound rad_moon_Ta_ref_V     
rad_solar_Ta_bak_3 Compound rad_solar_Ta_bak_3     
rad_solar_Ta_bak_H Compound rad_solar_Ta_bak_H     
rad_solar_Ta_bak_V Compound rad_solar_Ta_bak_V     
rad_solar_Ta_dir_3 Compound rad_solar_Ta_dir_3     
rad_solar_Ta_dir_H Compound rad_solar_Ta_dir_H     
rad_solar_Ta_dir_V Compound rad_solar_Ta_dir_V     
rad_solar_Ta_ref_3 Compound rad_solar_Ta_ref_3     
rad_solar_Ta_ref_H Compound rad_solar_Ta_ref_H     
rad_solar_Ta_ref_V Compound rad_solar_Ta_ref_V     
rad_toa_H Compound rad_toa_H     
rad_toa_V Compound rad_toa_V     
rad_toi_3 Compound rad_toi_3     
rad_toi_H Compound rad_toi_H     
rad_toi_V Compound rad_toi_V     
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scat_HH_ant Compound scat_HH_ant     
scat_HH_toa Compound scat_HH_toa     
scat_HV_ant Compound scat_HV_ant     
scat_HV_toa Compound scat_HV_toa     
scat_VH_ant Compound scat_VH_ant     
scat_VH_toa Compound scat_VH_toa     
scat_VV_ant Compound scat_VV_ant     
scat_VV_toa Compound scat_VV_toa     
scat_ice_frac Compound scat_ice_frac     
scat_land_frac Compound scat_land_frac     
scat_tot_toa Compound scat_tot_toa     
scat_wind_speed Compound scat_wind_speed     
wind_uncertainty Compound wind_uncertainty     
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6 Problems, Questions and Further Information 
Questions can be addressed directly to NASA’s PO.DAAC user services at: 
podaac@podaac.jpl.nasa.gov 
 

6.1 Additional links 

• Official NASA Aquarius Page 
• PO.DAAC Aquarius Page 
• Earth & Space Research (ESR) Aquarius page 
• Comision Nacional de Actividades Espaciales (CONAE) 
• Jet Propulsion Laboratory (JPL) Aquarius Page 
• European Space Agency's (ESA) Soil Moisture and Ocean Salinity (SMOS) Mission 
• The Salinity Sea Ice Working Group (SSIWG) 
• ARGO 
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7 Acronyms 
AGS…….………………………… ……………………………………………………  Aquarius Ground Segment 
BZIP…………………………………………………………………………………………    Basic Leucine Zipper 
CONAE. Comision Nacional de Actividades Espaciales - Argentinian National Commission of Space 
Activities 
GHz………………………………………………………………………………………………………….gigahertz 
HDF……………………………………………………………………………………….Hierarchical Data Format 
JPL……………………… Jet Propulsion Laboratory NASA National Aeronautics and Space Administration 
PO.DAAC…………………………………………..Physical Oceanography Distributed Active Archive Center 
SAC………………………………………Satelite de Aplicaciones Cientificas - Scientific Application Satellite 
SSS……………………………………………………………………………………………..Sea Surface Salinity 
Th……………………………………………………………………………………………..Horizontal Polarization 
Tv………………………………………………………………………………………………...Vertical Polarization                            


